Normative modeling of auditory memory for natural sounds
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Introduction
« Auditory memory is integral to everyday
life, but underlying representations
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o Further understand:
« Why some sounds are forgettable and
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—. After eaCh presentationa X3 X] I dimensional
- participant asked if clip was —} Memory distribution " oC
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PSVChOphVSICﬂ' Results » [deal observer model encodes experiences as memory traces whose noise oC dim = 1 oC dim = 2 ch dim = 3 oC dim = 4
» In an experiment where clips can only repeat at most once, performance grows with time
decreases as the interstimulus interval increases. * Observer decides whether a SUbsequent stimulus IS more Ilkely to have come
. Repeated experiment with auditory textures. trom the distribution of stimuli implied by these memory traces or from the prior — pc 4y, = PC dim = 6 oC dim = 7 °C dim = 8
| | distribution over all textures.
» Performance trends consistent across both experiments » Memory traces assumed to be based on texture statistics of heard stimulus
Repetition detection vs. 1S] (Natural Sounds) Repetition detection vs. ISI (Textures) « ~143,000 textures from natural auditory scenes (obtained from the AudioSet PCdim=9  PCdim=10  PCdim=11  PCdim = 12
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5 20 =195 o experiences, modeled as a mixture of Gaussians in the space of texture
> Eo statistics.
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C 2038 of the statistics of a large set of natural textures. /\-\ /\ /\ /\-\
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Repetition detection vs. ISI (Optimized Params.)

 To determine necessity of prior for

Standard Prior
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* Proposed (standard) model qualitatively mirrors human trends on the same task, while alternative models do not.
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» Suggests that humans have internalized a prior over stimulus statistics in memory and use that to make memory judgments

Future work
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* Observe and model the effects that number of stimulus repetitions has on humans recognition performance
» Use model to predict human judgments on a trial by trial basis
» Use recent advances in deep neural networks to obtain a representation for all natural sounds, and not just auditory textures
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